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Epitome 

(57) [Abstract] 

[Technical problem] Even when the mass electric motor which thought climb nature as important in the small 
motor car which drives a wheel through a reduction gear is used, the shock at the time of start resulting from 
the backlash of a reduction gear is made to reduce or control. 

[Means for Solution] A compensation electrical potential difference (1st predetermined electrical potential 
difference) is promptly impressed to an electric motor at the time of starting at the time of start up (from S22 
to S24), and after performing armature-voltage control to which applied voltage is made to increase by the 
predetermined rate of increase until it reaches subsequently to discharge voltage (2nd predetermined electrical 
potential difference) at the time of starting (from S28 to S36), applied voltage is controlled to become a target 
rate (S38). 



[Translation done.] 



file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP~A"2002-649... 2/10/2005 



JP-.A-2002-64904 




YES 



1-4 

YES, 




Page 3 of 10 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the control unit of the small motor car equipped with the electric motor which drives a wheel 
through a reduction gear. The accelerator lever which inputs at least the setting-out speed switch, b. start, 
and the stop order which input a. setting-out rate, The output of said setting-out speed switch and an 
accelerator lever is inputted at least, and c. — In a thing equipped with the electric motor control means which 
controls the applied voltage of said electric motor to set up a target rate according to an input and to become 
said set-up target rate Said electric motor control means impresses the 1st predetermined electrical potential 
difference to said electric motor promptly, when start directions are carried out from a idle state. 
Subsequently, the control unit of the small motor car characterized by controlling applied voltage to become 
said target rate after performing armature-voltage control to which applied voltage is made to increase by the 
predetermined rate of increase until it reaches the 2nd predetermined electrical potential difference. 
[Claim 2] Said electric motor control means is the control unit of the small motor car given in claim 1 term 
characterized by performing said armature-voltage control also when start directions are inputted after the 
stop order was inputted. 

[Claim 3] Furthermore, it is the control unit of a small motor car claim 1 term characterized by controlling 
applied voltage to have a transit initiation judging means to judge whether d. transit was started, to stop said 
armature-voltage control when judged with said electric motor control means having started transit, and to 
become said target rate promptly, or given in dyadic. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control device of the small motor car used as an electric 
wheelchair or a golf cart, and relates to the control device for reducing or controlling the shock resulting from 
the backlash of the reduction gear at the time of start of a small motor car in more detail. 
[0002] 

[Description of the Prior Art] As the above-mentioned small motor car, the technique the United States 
patent official report No. 4,729,447 official report or given in JP,10-1 65454.A is known. Furthermore, the 
technique given in the patent No. 2724565 official report has proposed the control to which the output torque 
of the electric motor to which a small motor car drives a small motor car with the lack of torque the bottom 
****** (it retreated) case of a shearing which prevents sudden start in the case of the start from the time of 
a stop is increased at the time of a climb etc. while making it depart smoothly, and climb actuation is 
performed smoothly. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since it consisted of combination of an electric motor 
and a reduction gear and the output of an electric motor was usually transmitted to a wheel through a 
reduction gear, when the drive system in this kind of car started the small motor car in the condition that the 
backlash of a reduction gear is large, it had the case where crew was shocked. It becomes remarkable, when 
importance is attached to climb nature and a mass electric motor is used especially. 

[0004] However, the above-mentioned conventional technique was not what stops at proposing smooth start 

control etc. and copes with it in any way about the shock by the backlash of a reduction gear. 

[0005] Therefore, it is in the object of this invention canceling the above-mentioned technical problem, and it 

is in offering the control unit of the small motor car it was made to start smoothly, reducing or controlling the 

shock at the time of start resulting from the backlash of a reduction gear, even when the mass electric motor 

which thought climb nature as important is used. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is the 
control unit of the small motor car equipped with the electric motor which drives a wheel through a reduction 
gear in claim 1 term. The accelerator lever which inputs at least the setting-out speed switch, the start, and 
the stop order which input a setting-out rate, And the output of said setting-out speed switch and an 
accelerator lever is inputted at least. In a thing equipped with the electric motor control means which controls 
the applied voltage of said electric motor to set up a target rate according to an input and to become said set- 
up target rate said electric motor control means When start directions were carried out from a idle state, the 
1st predetermined electrical potential difference was promptly impressed to said electric motor, and after 
performing armature-voltage control to which applied voltage is made to increase by the predetermined rate of 
increase until it reached subsequently to the 2nd predetermined electrical potential difference, it constituted 
so that applied voltage might be controlled to become said target rate. 

[0007] Since it constituted so that armature-voltage control to which applied voltage is made to increase by 
the predetermined rate of increase might be performed until it impressed the 1st predetermined electrical 
potential difference to the electric motor promptly and reached subsequently to the 2nd predetermined 
electrical potential difference when start directions were carried out from a idle state Namely, the backlash of 
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a reduction gear is absorbable by impressing the 1st predetermined electrical potential difference and carrying 
out the minute amount revolution of the electric motor. Even when the mass electric motor which thought 
climb nature as important is used, the shock at the time of start resulting from the backlash of a reduction 
gear can be reduced or controlled. 

[0008] Moreover, after performing armature-voltage control to which applied voltage is made to increase by 
the predetermined rate of increase until it reaches subsequently to the 2nd predetermined electrical potential 
difference, it can be made to depart smoothly with having constituted so that applied voltage might be 
controlled to become said target rate. 

[0009] If it was in claim 2 term, said electric motor control means was constituted so that said armature- 
voltage control might be performed, also when start directions were inputted after the stop order was inputted. 

[0010] Even if it is in a re-acceleration condition, while being able to make the shock resulting from the 
backlash of a reduction gear reduce or control since it constituted so that said armature-voltage control might 
be performed also when start directions were inputted after the stop order was inputted, it can be made to 
shift to speed control (acceleration control) smoothly. 

[001 1] It had a transit initiation judging means to judge further whether transit was started or not if it is in 
claim 3 term, and when judged with said electric motor control means having started transit, said armature- 
voltage control was stopped, and it constituted so that applied voltage might be controlled to become said 
target rate promptly. 

[0012] When departing from a slope and ** arises [ the bottom of the shearing which crew does not mean ] 
since it constituted so that said armature-voltage control might be stopped and it might become said target 
rate promptly, and applied voltage might be controlled when judged with having started transit, the bottom of 
the shearing beyond it can prevent **, and can make it run towards desired. Moreover, the armature-voltage 
control to which the backlash of a reduction gear was described above from it being usually min in this case is 
also essentially unnecessary. 

[0013] It more specifically had a hand-of-cut detection means to detect the hand of cut of said electric motor, 
as said transit initiation judging means, and when the hand of cut of said detected electric motor was contrary 
to the hand of cut for running in said direction by which start directions were carried out, said electric motor 
control means was constituted so that applied voltage might be controlled to become said target rate promptly. 

[0014] Since it constituted so that it might become said target rate promptly, and applied voltage might be 
controlled when the hand of cut of the detected electric motor was contrary to the hand of cut for running in 
the direction by which start directions were carried out When departing in the direction of a climb from a climb 
way etc. and ** (retreat) arises [ the bottom of the shearing to the direction of driving down slope which crew 
does not mean ], the bottom of the shearing beyond it can prevent ** (retreat), and can make it run towards 
desired. 
[0015] 

[Embodiment of the Invention] The control unit of the small motor car which is based on an accompanying 
drawing and is hereafter built over the gestalt of one implementation of this invention is explained. 
[0016] For drawing 1 , the control unit of the small motor car, the top view of the small motor car which more 
specifically contains the control unit, and drawjngj? are [ the front view and drawing 4 of the cutback side 
elevation and drawing 3 ] the rear view. 

[0017] If it explains below, the small motor car 10 in which the control unit concerning this invention is carried 
will present the appearance of the shape of a motor scooter equipped with the mainframe 12. The handle pipe 
14 is attached in the front end of a mainframe 12, and a steering wheel 16 is attached above the handle pipe 
14. 

[0018] The handle pipe 14 is the other end, and is connected with two front wheels 22 and 22 through the gear 
device 18, and a front wheel 22 is steered at the direction and include angle according to a revolution of a 
steering wheel 16. 

[0019] Post 24 is set up by the mainframe 12 by the back end side, and the sheet 26 for crew to sit down is 
attached in the upper part. In addition, the graphic display of a sheet was omitted by drawing 3 and drawing 4 . 
[0020] An electric motor 28 is held in the lower part (generation of electrical energy) of a sheet 26. The output 
of an electric motor 28 is transmitted to an accelerator 34 through electromagnetic brake 30 and a reduction 
gear 32, and drives two rear wheels 36 and 36 attached in the ends. 

[0021] It connects with two dc-batteries (mounted power source) 38 and 38 (respectively capacity 12 V) held 
near [ handle pipe 14 ] the front-wheel side, and battery voltage is supplied to an electric motor 28, and it 
rotates. Thus, the small motor car 10 was constituted as a four-flower vehicle, and was considered as the 
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configuration which arranges a dc-battery and raises stability between front wheels. In addition, a sign 40 
shows the Maine fuse box. 

[0022] Furthermore, as shown in drawing 3 , while a headlight 44 is formed in the front face of a car, the WIN 
calites 46 and 46 for direction directions are formed in the both-sides side. Moreover, as shown in drawing 4 , 
two reflectors 48 and 48 are arranged at the car back. 

[0023] An electric motor 28 is a control unit (electronic control unit.) which adjoined it and has been arranged 
in the space of the lower part of the sheet 26 by the side of a rear wheel. It is controlled by the electric motor 
control means 50 (although a sign 50 shows the box in which a control unit is held in more detail, a sign 50 
shows the expedient top of a graphic display, and a control unit). A control unit 50 is equipped with a 
microcomputer. 

[0024] Dra win g 5 is the circuit diagram showing the detail of a control unit 50. Although omitted in drawing 5 , a 
control unit 50 is equipped with the motorised circuit 54 as shown in drawing 6 . The motorised circuit 54 is 
equipped with the bridge circuit which consists of FET(switching element) A, and four B, C and D. 
[0025] As two FET components A and D which counter are turned on and an arrow head (continuous line) 
shows, when the source current is passed, an electric motor 28 rotates normally in the direction shown by the 
arrow head (continuous line), and makes it run the small motor car 10 in the advance direction in draw ing 6 . 
[0026] On the other hand, as two FET components B and C which counter are turned on and an arrow head 
(broken line) shows, when the source current is passed, you reverse in the direction shown by the arrow head 
(broken line), and an electric motor 28 makes it run the small motor car 10 in the go-astern direction. 
Furthermore, if two FET components C and D arranged at juxtaposition are turned on, it will be in a coil short 
circuit condition. 

[0027] In addition, in predetermined operational status, an electric motor 28 acts as a generator and charges a 
dc-battery 38. Moreover, a dc-battery 38 can be charged from an external DC power supply through a charger 
56. 

[0028] The Maine control panel 58 is arranged near a steering wheel 16. Drawin g 7 is the amplification plan of 
the Maine control panel 58, and drawing 8 is the explanatory view showing the display of a panel part ( drawing 
5 shows "PANEL"). In addition, the graphic display of a steering wheel 16 was omitted by drawing 7 . 
[0029] Like a graphic display, the key switch 62 of a rotating type is formed in the lower part of the Maine 
control panel 58. A key switch 62 is formed in the motorised circuit 54 which connects an electric motor 28 to 
a dc-battery 38. 

[0030] When turned to the "halt" location shown in drawing 8 by crew, while a key switch 62 intercepts 
connection of a dc-battery 38 and an electric motor 28, when being turned to "operation" location, it connects 
a dc-battery 38 to an electric motor 28. 

[0031] The order [ for crew to choose "before" (advance transit) or the "back" (go-astern transit) ] ** select 
switch 64 is formed in upper right direction by drawin g 7 and drawing 8 of a key switch 62. 

[0032] The speed volume (setting-out speed switch) 66 is formed above a key switch 62. The speed volume 66 
outputs an electrical potential difference Vsv according to the location turned among figures 2-6 by crew. That 
is, as shown in drawing 9 , the value of 0V to the 8V neighborhood is outputted, and since the setting-out rate 
is considerable in Okm/h, according to it, it is set as 6.5km/h. 

[0033] Furthermore, as shown in dr awing 7 , the accelerator volume (accelerator lever) 68 is arranged at the 
right end of the Maine control panel 58. The free end consists of drawing _7 free [ migration in the vertical 
direction of space ], the accelerator volume 68 is moved to down [ of space ] by crew, and start or a stop 
order is inputted. 

[0034] A control unit 50 inputs the output of the speed volume 66 and the accelerator volume 68, sets up a 
target rate according to the setting-out rate set up in the speed volume 66, and the control input of the 
accelerator volume 66, and it performs speed control (speed adjusting control) which controls the applied 
voltage to an electric motor 28 through the motorised circuit 54 so that it may become the target rate. 
[0035] In addition, in the output shaft (not shown) of an electric motor 28, it is a rotary encoder (it is indicated 
in drawing 5 as "ENCODER".). A transit initiation judging means or the hand-of-cut detection means 72 is 
arranged, and the signal which is proportional to a car travel speed through motor rotational speed is 
outputted. 

[0036] A rotary encoder 72 consists of a magnet link equipped with 24 sets of magnetic poles fixed to the 
output shaft, and two hole ICs (not shown [ both ]) arranged near the, and when carrying out go-astern transit, 
it outputs a pulse to timing as shown in dr awin g 10 (b), while outputting the pulse which consists of an A phase 
and a B phase to timing as shown in drawing 10 (a), when a car carries out advance transit. 
[0037] The output of a rotary encoder 72 is inputted into a control unit 50, and a control unit 50 detects a 
travel speed while judging whether the small motor car 10 started transit from the output. 
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[0038] Subsequently, actuation of the control unit of this small motor car 10 is explained. 

[0039] Dr awing 1 1 is a flow chart which shows the actuation, and the program of a graphic display is performed 
for every predetermined time. Moreover, when starting from the flat ground and starting from a slope, and after 
the stop order of drawing 12 to drawin g 14 is carried out, it is a time chart which shows the case where start 
(acceleration) directions are carried out. 

[0040] If it explains hereafter, also referring to the timing diagram of dra wi ng 14 from drawing 12 , first, outputs, 
such as the accelerator volume 68, will be read in S10, it will progress to S12, and the accelerator volume 68 
will judge whether ON (ON), i.e., start directions, is carried out. 

[0041] When affirmed by S12, while progressing to S14 and turning off accelerator volume 68 in the last 
processing (OFF), speed control judges whether it is under [ activation ] ******. That is, as shown in drawing 

12 and drawing 13 , as shown in drawing 14 instead of the carrier beam case, after the stop order of the small 
motor car 10 is carried out in a idle state to start directions, ****** again when the accelerator volume 68 is 
turned on, and it start-directs, are put in another way and re-acceleration directions are made is judged. 
[0042] Since it is the case where start directions are carried out from a idle state when denied by S14, it 
progresses to S16, and whether coil short circuit duration (for example, 2msec(s)) passed judges, and the 
bottom of a shearing judges whether when denied, it progressed to S18, and when the small motor car 10 has 
produced ** (retreat) with a self-weight or put in another way, it started transit. 

[0043] Specifically, this is performed by judging whether a pulse train begin to be outputted as shown in 
drawi ng 13 from the above-mentioned rotary encoder 72, and whether 90 degrees of electric motors 28 
rotated in more detail, for example. 

[0044] In addition, when the hand of cut of an electric motor 28 judges whether it is hard flow to the transit 
direction which crew means and an electric motor 28 rotates for example, to 90-degree hard flow more strictly 
from the phase of the output pulse of a rotary encoder 72 shown in drawing 10 , the bottom of a shearing may 
judge with ** having arisen (transit having been started). 

[0045] When denied by S18, it progresses to S20, and the motor coil of an electric motor 28 is short-circuited, 
and a program is ended. 

[0046] When affirmed by S16 in the program loop formation on and after next time, it progresses to S22, 
whether the bit of a flag F1 is set to 1 judges, when denied, it progresses to S24, and as shown in drawing 12 , 
a compensation electrical potential difference (the 1st predetermined electrical potential difference, for 
example, 0.6V) is impressed to an electric motor 28 at the time of starting. By impressing a compensation 
electrical potential difference at the time of this starting, the minute amount revolution of the electric motor 
28 can be carried out, and the backlash of a reduction gear 32 can be absorbed. 

[0047] Subsequently, it progresses to S26 and the bit of a flag F1 is set to 1. That is, setting to the bit of this 
flag F1 shows that the compensation electrical potential difference was impressed at the time of starting. In 
addition, when denied by S22, processing of S24 and S26 is skipped. 

[0048] Subsequently, when the bit of a flag F2 judges whether it is 1 and is denied, it progresses to S28, and it 
progresses to S30, and the applied voltage to an electric motor 28 is discharge voltage (2nd predetermined 
electrical potential difference.) at the time of starting. For example, it judges whether 1.0VV2 were exceeded. 
[0049] When denied by S30, it progresses to S32, and a program is ended, while progressing to S34 and making 
the applied voltage to an electric motor 28 increase by the predetermined rate of increase (for example, 
0.4V/400msec), when the bottom of a shearing judges [ whether ** (transit initiation) has arisen and ] again by 
the same technique and is denied. 

[0050] Thus, the small motor car 10 can be started smoothly, reducing or controlling the shock by the backlash 
of a reduction gear 32 by performing armature-voltage control which impresses an electrical potential 
difference to an electric motor 28 by the predetermined rate of increase after impressing a compensation 
electrical potential difference at the time of starting until it reaches discharge voltage at the time of starting. 
[0051] In addition, when affirmed by S30, it progresses to S36, and the bit of a flag F2 is set to 1. 
Consequently, speed control which skips and mentions processing of S30 to S34 later in the program loop 
formation on and after next time is performed promptly. Also when affirmed by S18, to be shown in drawing 

13 , armature-voltage control which skipped and mentioned above from S22 to S36 is not performed, but it 
shifts to speed control, and applied voltage is controlled to become a target rate promptly. 

[0052] When departing in the direction of a climb from a slope (climb way), white this is to perform speed 
control promptly and for the bottom of the shearing beyond it to prevent ** (inertia transit) with a self-weight, 
since ******** has the bottom of a shearing, when the bottom of a shearing is ** (retreat), the backlash of a 
reduction gear 32 is also because the armature-voltage control which became min and was described above is 
originally unnecessary. 

[0053] Subsequently, speed control which progressed to S38 and was described above is performed. 
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[0054] Dravying 1 5 is a subroutine flow chart explaining processing of S38. 

[0055] If it explains below, first, in S100, last time, the accelerator volume 68 judges whether it is OFF, when 
affirmed, it will progress to S102, and a travel speed V will judge whether it is below the reference value VREF 
(for example, 0.7 km/h). In addition, a travel speed V is computed from the output of a rotary encoder 72. 
[0056] Since it means that transit directions (acceleration directions) were carried out again after [ if put in 
another way, ] a stop order will be carried out, a pole low-speed condition and when denied by S100, and when 
being affirmed by S102, it progresses to S118 from S104, and armature-voltage control stated to S36 from 
S22 of drawin g 1 1 and same control are performed. However, in that case, flags F1 and F2 are set to F3 and 
F4, respectively. 

[0057] That is, even if it was when acceleration directions were carried out not only when departing from a idle 
state as shown in drawing 1 2 , but after [ as shown in d rawin g 14 ] the stop order was carried out if it was in 
the gestalt of this operation, it was made to perform the above-mentioned armature-voltage control. 
[0058] It can be made to shift to speed control smoothly, reducing or controlling the shock by the backlash of 
a reduction gear 32, also when accelerating again by this after a stop order is carried out. 

[0059] In addition, it is a flag F4 at S1 1 8 when affirmed by S1 10. After setting a bit to 1 , it progresses to S120, 
and speed control (speed adjusting control) which impresses an electrical potential difference to an electric 
motor 28 by the rate of increase (or percentage reduction) of for example, 2.5V/200msec is performed so that 
it may become a target rate. 

[0060] Moreover, when denied by S102, it progresses to S122, and the bit of flags F3 and F4 is reset to 0, and 
it progresses to S120. 

[0061] If it returns to explanation of drawing 1 1 , when denied by S12, it progresses to S40, and the bit of flags 
F1 and F2 will be reset to 0, it will progress to S42, and halt processing will be performed. In addition, when 
affirmed by S14, it progresses to S44, and the bit of flags F3 and F4 is reset to 0, and it progresses to S38. 
[0062] The small motor car 10 can be started smoothly, reducing or controlling the shock at the time of start 
resulting from the backlash of a reduction gear 32, even when climb nature is thought as important as an 
electric motor 28 and a mass thing is used, since this invention was constituted as mentioned above. 
[0063] Moreover, it can be made to shift to speed control (acceleration control) smoothly, reducing or 
controlling the shock by the backlash of a reduction gear 32, also when accelerating again, after a stop order is 
carried out. 

[0064] The gestalt of this operation is the control unit of the small motor car 10 equipped with the electric 
motor 28 which drives a wheel 36 through a reduction gear 32 like the above. The setting-out speed switch 
which inputs a setting-out rate at least (speed volume 66), The accelerator lever which inputs start and a stop 
order (accelerator volume 68), And the output of said setting-out speed switch and an accelerator lever is 
inputted at least. In a thing equipped with the electric motor control means (control unit 50) which controls the 
applied voltage of said electric motor to set up a target rate according to an input and to become said set-up 
target rate Said electric motor control means impresses promptly the 1 st predetermined electrical potential 
difference (at the time of starting compensation electrical potential difference) to said electric motor, when 
start directions are carried out from a idle state, subsequently, after performing armature-voltage control to 
which applied voltage is made to increase by the predetermined rate of increase until it reaches the 2nd 
predetermined electrical potential difference (at the time of starting discharge voltage) (from S10 to S36), 
applied voltage is controlled to become said target rate — it needs (from S38 and S100 to S122) — it 
constituted. 

[0065] moreover, said electric motor control means performs said armature-voltage control, also when start 
directions are inputted after the stop order was inputted — it needs (from S14, S38, and S100 to S118) — it 
constituted. 

[0066] furthermore, it has a transit initiation judging means (rotary encoder 72) to judge whether transit was 
started or not, when judged with said electric motor control means having started transit, said armature- 
voltage control is stopped, and applied voltage is controlled to become said target rate promptly — it needs 
(S18, S32, S38, S1 14, S120) — it constituted. 

[0067] In addition, in the above, although the rotary encoder of a **** conversion mold was used as a transit 
initiation judging means or a hand-of-cut detection means, as long as a revolution of an electric motor 28 is 
detectable, an optical thing etc. may use what kind of sensor. 
[0068] 

[Effect of the Invention] Since it constituted [ if it was in claim 1 term ] so that armature-voltage control to 
which applied voltage is made to increase by the predetermined rate of increase might be performed until it 
impressed the 1st predetermined electrical potential difference to the electric motor promptly and reached 
subsequently to the 2nd predetermined electrical potential difference when start directions were carried out 
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from a idle state Namely, the backlash of a reduction gear is absorbable by impressing the 1st predetermined 
electrical potential difference and carrying out the minute amount revolution of the electric motor. Even when 
the mass electric motor which thought climb nature as important is used, the shock at the time of start 
resulting from the backlash of a reduction gear can be reduced or controlled. 

[0069] Moreover, after performing armature-voltage control to which applied voltage is made to increase by 
the predetermined rate of increase until it reaches subsequently to the 2nd predetermined electrical potential 
difference, it can be made to depart smoothly with having constituted so that applied voltage might be 
controlled to become said target rate. 

[0070] Even if it is in a re-acceleration condition, while being able to make the shock resulting from the 
backlash of a reduction gear reduce or control since it constituted so that said armature-voltage control might 
be performed also when start directions were inputted after a stop order is inputted if it is in claim 2 term, it 
can be made to shift to speed control (acceleration control) smoothly. 

[0071] since it constituted so that said armature-voltage control might be stopped and it might become said 
target rate promptly, and applied voltage might be controlled when being judged with having started transit, if it 
was in claim 3 term, it departs from a slope — coming — etc. — when ** arises [ the bottom of the shearing 
which crew does not mean ], the bottom of the shearing beyond it can prevent **, and can make it run 
towards desired Moreover, the armature-voltage control to which the backlash of a reduction gear was 
described above from it being usually min in this case is also essentially unnecessary. 



[Translation donej 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the control unit of the small motor car concerning the gestalt of one implementation of 
this invention, and the top view of the small motor car which more specifically contains that control unit. 
[Drawing 2] It is the cutback side elevation of the small motor car shown in drawing 1 . 
[Drawing 3] It is the front view of the small motor car shown in drawing 1 . 
[Drawing 4] It is the rear view of the small motor car shown in drawin g 1 . 

[Drawing 5] It is the block diagram showing concretely the configuration of the control unit carried in the small 
motor car of drawin g 1 . 

[ Drawing 6] It is the circuit diagram showing the detail of the motorised circuit which the control unit of 
drawing 5 builds in. 

[Drawing 7] It is the amplification top view of the Maine control panel of the small motor car of drawing 1 . 
[Drawing 8 ] It is the explanatory view of the Maine control panel shown in drawing 7 . 

[Drawing 9] It is the explanation graph which shows the output voltage property of the speed volume of the 
Maine control panel shown in dra wing 7 . 

[Drawing 10] It is the timing diagram which shows the output of the rotary encoder shown in drawing 5 . 
[Drawing 11] It is a flow chart explaining actuation of the control device of the small motor car shown in 
drawing 1 . 

[Drawing 12 ] It is the time chart explaining processing of the drawing 12 flow chart which shows the case 
where it starts from the flat ground. 

[Drawing 13] It is the time chart explaining processing of the drawing 12 flow chart which shows the case 
where it starts from a slope. 

[Drawin g 14] After [ explaining processing of the dr awing 12 flow chart ] a stop order is carried out, it is the 
time chart which shows the case where start (acceleration) directions are carried out. 
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[Drawing 15] It is the subroutine flow chart of speed control of the drawing 1 2 flow chart. 
[Description of Notations] 
10 Small Motor Car 
28 Electric Motor 
32 Reduction Gear 

50 Control unit (electronic control unit.) Electric motor control means 
66 Speed Volume (Setting-Out Speed Switch) 
68 Accelerator Volume (Accelerator Lever) 

72 Rotary Encoder (Transit Initiation Judging Means and Hand-of-Cut Detection Means) 



[Translation done.] 
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